The amorphous Ba 0.5 Sr 0.5 Co 0.8 Fe 0.2 O 3−δ (a-BSCF) was prepared by the standard photochemical deposition procedure 27,32,33 using barium(II) 2-ethylhexanoate (20% w/w in mineral spirits, Alfa Aesar), strontium(II) 2-ethylhexanoate (2-ethylhexanoate (40% in mineral spirits, Alfa Aesar), cobalt(II) 2-ethylhexanoate (65% w/w in mineral spirits, Alfa Aesar), and iron(III) 2-ethylhexanoate (50% w/w in mineral spirits, Strem Chemicals) as light-sensitive precursors. Briefly, required stoichiometric amounts of metal precursors in hexane with total precursor concentration of 15 w/w% were mixed under sonication and then spin-coated on fluorine-doped tin oxide (FTO) substrate. The FTO substrates were previously cleaned with detergent, water, acetone, and ethanol, dried under a stream of air, and then cleaned in an ozone plasma (37.5 W, 15 min) before use. The films were then subjected to UV irradiation (λ = 185 and 254 nm) for 48 h. The evolution of metal-ligands vibrational modes was monitored by FTIR spectroscopy. The resultant films were finally annealed at 100 • C for 1 h in air, unless otherwise mentioned.
Physical Characterization
Electrochemical characterization. The resultant films were subjected to electrochemical tests including cyclic voltammograms (CVs), steady-state measurements, and impedance on a CH Instrument workstation 660D potentiostat. Details can be found elsewhere. 27 ,30,31 a-BSCF films on a FTO substrate, a Pt mesh, and a Ag/AgCl (saturated) are the working, counter, and reference electrodes, respectively. The electrolyte is 0.1 M KOH unless otherwise noted. The reaction order was measured by determining steady-state current densities with different concentrations of KOH (0.1, 0.2, 0.3, 0.4, 0.5 M). The concentration was transformed into activity by using the activity coefficients. Impedance spectroscopy was performed with a perturbation amplitude of 10 mV over frequencies ranging from 10 6 to 0.1 Hz. The quiet time is 2 min before the test started. The data were fit with appropriate circuits with the ZSimpWin software (Princeton Applied Research). The stability was tested by chronopotentiometric technique at a current density of 1 mA cm −2 , during which the variation of potential with time was recorded.
Fourier-transform infrared spectroscopy. Infrared spectra of nanoparticles in a KBr disk were collected on a Nicolet Nexus 470 spectrometer.
ICP-OES. The compositions of a-BSCF film before and after stability testing were examined by inductively coupled plasma optical emission spectroscopy (ICP-OES, Varian 725-ES ICP Optical Emission Spectrometer).
Powder X-ray diffraction. X-ray diffraction patterns were obtained using a Rigaku Multiflex θ − 2θ diffractometer (scan speed = 0.016 • min −1 , Cu Kα tube, λ = 1.5418 Å).
Scanning electron microscopy. The surface microstructure and elemental mapping was examined by field-emission scanning electron microscopy (FE-SEM, Zeiss Σigma VP) equipped with an Oxford INCA energy-dispersive x-ray spectroscopy (EDXS) unit.
XPS. XPS spectra were recorded on a Physical Electronics PHI VersaProbe 5000-XPS using a monochromatic Al Kα source (1486.6 eV, 49.3 W, 200.0 µm in diameter). A double neutralization (low-energy electron beam and low-energy Ar + beam) was used during spectrum acquisition. All spectra analysis was carried on CasaXPS. 48 The energy scale was calibrated with adventitious C 1s (284.6 eV).
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Electronic Supplementary Material (ESI) for ChemComm. The evolution of infrared absorption bands from the precursors' coordinated ligand are shown in Fig. S1 as a function of irradiation time. Absorption due to the 2-ethylhexanoate ligands (C-H vibrations at 3000-2800 cm −1 , coordinated carboxylate vibrations at 1700-1400 cm −1 ) 27,32,33 is seen to have disappeared after 12 h of irradiation. Concurrent with the photolysis of the 2-ethylhexanoate complexes, new bands (ν = 1473, 1375, 1060, and 853 cm −1 ) ascribed to the presence of surface carbonate ions 34 are observed to grow; the presence of carbonate ions is attributed to the high reactivity of alkaline earth metal (Ba, Sr) with CO 2 50 present in ambient air or produced from photolysis. The formation of carbonate species was also documented in our study of amorphous lanthanum-transition metal binary oxides. 30 2 µm 2 µm
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